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(57) Abstract: A sampling device 
havmg a housing wim a lancet cartridge 
"oumed . The lancets of the 

fencet cartridge are interconnected by a 
flexible web. The lance, cartridge is not 
positrveJy engaged wiihin the bousing 
and can be easily removed. The housing . 
haS an °^ ni »g ^ adjacent flexible 
or compressible fin for dampening the 
nwiion of the lancet. The lancet cartridge 
has at least one lancet with an endcap, 
»d I ihe housing has a cap-removal 
mechamsm fox separa.ing the . endcap 
from ihe bousing. Ami-tampering 
features prevent opening of ,be device 
when Ihe lancet cartridge is oriented with 
a lancet »n a firing position. 
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BLOOD SAMPLING DEVICE 

Cross-Reforenco to Related Applications 
l°°OU This application claims the benefit of U 9 Pr „ - - 

Serial No. 60^7,046, filed Augus, 20 2003 ,h enl - P * e ">~>n 
Technical Field 

blood or other bodily fluid. Wdfar ana,ysis of samples 0 f 

Background of the Invention 
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embodiment is understood to show -a disposable cylindrical insert having a lancet and a 
test membrane with an aperture for the lancet. The insert is inserted in a mounting cavity of 
a plunger or piston, which forces the lancet outward for blood withdrawal. DE 1 98 19 407 
A1 is understood to show a multiplicity of test strips with integrated lancets for insertion into 
an analysis device. 

[0005] U.S. Patent No. 4,787,398 is understood to show a device with a plunger for 
directing a lancet outward, and has an evaluation system and a display system, A 
replaceable unit is applied to the device for each measurement. The replaceable unit 
comprises the lancet and a test strip, which is wetted with blood. This replaceable unit is 
thrown away after each use. EP 0 449 525 At is understood to show a blood withdrawal 
system wherein a new lancet is inserted manually into a release device before each use. A 
test strip is then inserted into the device. U.S. Patent No. 4,627,445 is understood to show 
a device for measuring blood sugar, with an integrated blood withdrawal unit. A new 
replaceable lancet and test elements must be installed to the device for testing, and 
afterward disassembled. U.S. Patent No. 5,951,492 is understood to show a disposable 
unit with a capillary tube and a test strip, to which sampled blood taken is applied. The 
capillary tube includes a lancet. A new disposable unit is attached and removed before and 
after each measurement. 

[0006] EP 0877250 A2, EP 0949506 A2 and EP 81 1 843 A2 are understood to show 
devices having a multiplicity of test elements arranged on a rotatable disk carrier. The test 
elements are brought successively into a working position and pushed out of the housing to 
be wetted with blood. U.S. Patent No; 6,228,100 and U.S. Patent No. 4,794,926 are 
understood to show lancets arranged on a carrier, which is rotated with respect to a 
housing.. - 
[0007] German Application DE 100 57 832 C1 is understood to show a lancing 
device of a known form. Other lancing devices understood to include multiple.lancets are 
shown, for example, in U.S. Patent No. 6,540,675 and WO 02/3601 0 A1 . EP 0589186 B1 
is understood to show a lancet with a removable protective cap. WO 01/66010 A1 is 
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understood to include a multiplicity of.iancets in a maoazin. w,k 

chamber closed by an elastic materia „*• i. ■ ' * ° P6nin 9 of »* 

,0008, ^ T^-T^^'^^^P^t^ 

l°°08] Known samp»ing devices have, however, no. proven fulh, r, 

users foravarietyo/ reasons. Accordingly itistoihe' ^clory.o a» 

-*etba^^^ 

Summary of the Invention 

[0009] Briefly described, example embodiment, of th* 

improved sampling device that is coh L • , P^sent invention include an 

s, 9 ,e casse JorLZle ese , 7^ ^ ^ ^ * * 

° dr ? r,a 9 e - Tne P r esent invention preferably increa^^^. • 
the user, thereby encouraging more frequent testino anH ■ ^nience for 

subject's prescribed testing regimen. ' '^9 compliance with the 
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housing. The housing preferably includes an internal shelf, and the lancet cartridge 
includes at least one hook. The at least one hook engage(s) the internal shelf of the 
housing to prevent opening of the housing when the lancet cartridge is in a first position, 
and release(s) the internal shelf of the housing to permit opening of the housing when the 
lancet cartridge is in a second position. 

[00013] In still another aspect, the invention is a device for sampling a body fluid, the 
device including a housing and a plurality of lancets contained within said housing, The 
plurality of lancets, are. preferably interconnected by a flexible web. 

[00014] In another aspect, the invention is a device for sampling a body fluid, the 
device preferably including a housing having an arm with a wedge-shaped profile; at least 
one lancet, each lancet having a body portion, a sharp tip extending from the body portion, 
and an endcap covering the sharp tip; and an advancing mechanism for advancing the at 
least one lancet into contact with the arm of the housing to drive the wedge-shaped profile 
between the body portion of the lancet and the endcap, and thereby separate the endcap 
from the body portion of the lancet. 

[00015] In another aspect,, the invention is a lancet cassette for removable installation 
within a sampling device, the lancet cassette preferably including a plurality of lancets and 
a flexible web interconnecting the plurality of lancets. 

[00016] In yet aspect, the invention is a device for sampling a body fluid. The device 
preferably includes an outer housing having first and second portions hingedly connected 
to one another, an opening; and an arm having a wedge-shaped profile projecting inwardly 
from one of the first and second portions. The device preferably also includes a lancet 
cassette for removable installation within the outer housing, the lancet cassette comprising 
a plurality of lancets arranged in a circular array, and a flexible web interconnecting the 
plurality of lancets, each lancet comprising a lancet body, a sharp tip, and a protective 
endcap removably positioned over the sharp tip. The device preferably also includes a 
drive mechanism within the housing for propelling an active lancet along a lancing path, 
from a retracted position fully within the lancet cartridge to an extended position wherein at 
least a tip portion of the active lancet projects through the opening in the housing. And the 
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Detailed Description of Example Embodiments 

[00023] The present invention may be understood more readily by reference to the 
following detailed description of the invention taken in connection with the accompanying 
drawing figures, which form a part of this disclosure. It is to be understood that this 
invention is not limited to the specific devices, methods, conditions or parameters 
described and/or shown herein, and that the terminology used herein is for the purpose of 
describing particular embodiments by way of example only , and is hot intended to be 
limiting of the claimed invention: Also, as used in the specification including the appended 
claims, the singular forms V "an," and "the" include the plural, and reference to a 
particular numerical value includes at least that particular value, unless the context clearly 
dictates otherwise. Ranges may be expressed herein as from "about" or "approximately", 
one particular value and/or to "about" or "approximately" another particular value. When 
such a range is expressed, another embodiment includes from the one particular value 
and/or to the other particular value: Similarly, when values are expressed as 
approximations, by use of the antecedent "about." it will be understood that the particular 
value forms another embodiment. 

[00024] In an example embodiment/the present invention is a sampling device 20 
comprising a replaceable cartridge 22 and a re-usable outer housing 24. The cartridge 22 

preferably comprises a plurality of lancets 26. each lancet preferably having a lancet body, 
a needle or blade with a sharp tip extending from the body, and an endcap covering the 
sharp tip. The lancets 26 are preferably interconnected by a flexible web 28. The web 28 
may be integrally formed with the lancets 26. or Ihe lancets can be attached to the web. as 
for example by a key-and-slot coupling, adhesive, thermal or solvent welding, mechanical 
connectors or the like. In the depicted embodiment, the lancets 26 are oriented generally 
radially in a generally circular ring, and tying within a plane, with their sharp tips directed 
radially outwardly. In other embodiments, the lancets are arranged in a linear array or 
otherwise interconnected. 

[00025] The web 28 preferably comprises a zig-zagged array of interconnected legs 
30 angularly connected to one another. For example, in.the depicted circular array of 
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each lancet 26, which is adapted to cooperatively align with and contact the drive piston 
when the device is fired. In alternate embodiments, the contact faces are flat or otherwise 
configured, and alternate means of alignment are provided. 

[00027] The drive mechanism 4 0 directly or indirectly impacts the base of .each lancet 
26 upon firing, but preferably does not positively engage the lancet or any other portion of 
the lancet cartridge 22. In this manner, a spent lancet cartridge is more easily removed 
and replaced, as there is no need to align or engage the cartridge with the drive 
mechanism for removal or insertion. This also allows the lancet cartridge 22 to be 
advanced to move sequential lancets 26 on the cartridge into the active or firing position, 
regardless of the position or state (e.g.. cocked or uncocked) of the drive mechanism 40. 
And because the active lancet 26a is not coupled to the drive mechanism as the drive 
mechanism is cocked, the lancets 26 can be initially mounted on the lancet cartridge 22 in 
a ready4o-fire configuration, and the lancets themselves need not be. moved through a 
cocking sequence prior to firing. The cartridge 22 preferably further comprises a recessed 
segment 46 formed by a cutout section of the cartridge base. for clearance and alignment 
during insertion and removal of a cartridge to and from the housing. Preferably, no lancet 
is attached to the web 28 adjacent the recessed segment, and the cartridge base 
preferably comprises an attachment lug 48 adjacent the recessed segment having a slot 
for connection with a cooperating key or projection on the web. 

[00Q28] A generally circular ring-shaped groove or channel 50 is preferably provided 
in an inner face of the housing 24, forming a track in which the alignment tabs 32 of the 
lancet cartridge ride as the cartridge is rotationally advanced within the housing for 
sequential firing of its lancets 26. to provide alignment of the cartridge in the housing and to 
prevent snagging of the lancets with the housing as the cartridge is- advanced. A radial 
extension groove or channel 52 extends outwardly from the circular groove 50 toward the 
opening 42 in the housing 24 at the firing position, to provide clearance for the alignment 
tab 32 of the active lancet 26a as it is driven along the advancing portion of its lancing 
stroke from its retracted position to its extended position upon firing, and as it is withdrawn 
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face of the wedge to separate the endcap from the lancet body. A ramp portion 74 of the 
arm 70 engages the endcap and presses the endcap out of the firing plane of the lancets 
on the cartridge, and down into a well or recess 76 in the cartridge base 36, as the lancet 
cartridge is advanced to move the active lancet into the firing position. The endcaps and/or 
the well or recess 76 preferably comprise one or more crush pins, ribs or other projections; 
or interengaging surface features to produce a press fit as each endcap is moved into its 
respective well or recess, thereby preventing rattling or jamming due to loose parts within 
the sampling device and ensuring that the severed endcaps are disposed with the rest of 
the lancet cartridge after all lancets are used. 

[00032] The housing 24 preferably further comprises one or more mechanisms for 
advancing the lancet cartridge 22, cocking the drive mechanism 40, and triggering the drive 
mechanism to fire the active lancet. In the depicted example embodiment of the invention, 
separate.mechanisms are provided for carrying out each of these actions in discrete steps. 
In alternate embodiments of the invention, combined mechanisms may be provided for 
carrying out any two or more of these actions together. 

[00033] A cartridge-advancing arm 80 is preferably pivbtally mounted to the lower 
half-shell of the housing 24, and includes a pawl 82 extending through an arcuate slot 84 
into the housing. The pawl 82 engages ribs, recesses or other surface features 86 on the 
underside of the of the cartridge base 36, to rotationally advance the lancet cartridge 22 as 
the arm 80 is pivotally actuated by the user. One or more detents 88, protuberances 90 or 
other interengaging surface features are preferably provided on the cartridge 22 and/or the 
housing 24 to facilitate indexing and alignment of the cartridge with ah active lancet in the 
firing position, and/or to provide tactile and/or audible feedback to the user to indicate the 
sequential advancement of the cartridge. An L-shaped slot 92 preferably forms a resilient 
cantilevered section of the housing 24 to bias a protuberance 90 or other surface feature 
on the housing into engagement with a cooperating detent 88 or other surface feature of 
the cartridge 22. 

[00034] A cocking slide 100 is preferably mounted to the upper half-shell of the 
housing 24, with an outer knob 102 mounted outside the housing and connected to an 
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engaged between the shelf 130 and the inner face of the housing shell to prevent opening 
of the housing. In the depicted embodiment, the shelf 130 comprises an arcuate member 
having an upright panel projecting generally perpendicularly from the housing shell and a 
transverse portion extending from the upright panel generally parallel with the housing 
shell, and the hooks 132 move along an arcuate path concentric with the arcuate shelf as 
the cartridge is rotationally advanced! In this manner, the cartridge cannot be opened if 
any lancet is in the firing position, reducing the potential for injury or infectious 
contamination of the user and/or bystanders. 

[00037] In use, the user loads a fresh lancet cartridge 22 into the housing by opening 
the housing and inserting the cartridge so that its recessed segment 46 is aligned in the 
firing position between the drive mechanism 40 and the opening 42. The housing is then 
closed; The cartridge is advanced by actuating the advance arm 80 to bring a first active 
lancet 26 into the firing position. Advancing a lancet into the firing position also locks the 
housing closed by engagement of the hooks 132 with the shelf 130. The drive mechanism 
is cocked or armed by actuating the cocking slide 100. The device is then positioned with 
the opening 42 against the subject's skin at the intended lancing site, and the trigger button 
is pressed to fire the device and drive the active lancet through its lancing stroke to pierce 
the skin at the lancing site and to return back to a retracted position within the housing 
under the influence of the flexible Web 28. For subsequent lancing, the cartridge is 
sequentially advanced through the lancets on the cartridge, and the device is cocked and 
fired in like manner. When the cartridge is fully spent and all lancets have been used, the 
cartridge is advanced to bring the recessed segment 46 back into the firing position, 
thereby disengaging hooks 132 from shelf 1 30 and allowing the housing to be opened. 
Because the cartridge is preferably not positively engaged by the firing mechanism or the 
housing, it may easily be removed for replacement by simply tipping the housing over and 
allowing the cartridge to drop put. 

[00038] While the invention has been described with reference to preferred and 
example embodiments, it will be understood by those skilled in the art that a variety of 



WO 2005/018425 

I > CTAJS2004/026760 

13 

modifica.ions.addiHonsandde.etionsarewahin^ ■ 

the following claims. invention, as defined by 



. WO 2005/018425 



PCTAJS20M/026760 



14 

What is claimed is: 

1. A device for sampling a body fluid, said device comprising a housing and a 
lancet cartridge removably installed within the housing, the device further comprising a 
drive mechanism within the housing for propelling an active lancet of the lancet 
cartridge from a retracted position fully within the lancet cartridge to an extended 
position wherein at least a tip portion of the active lancet projects outward from the 
lancet.cartridge, said drive mechanism comprising a contact face for imparting motion 
to the active lancet without positive attachment to the lancet cartridge. 

2. The sampling device of Claim 1 , wherein the contact face of the drive 
mechanism comprises an angled female recess, and the lancet cartridge has at least 
one complementary angled male profile for alignment within the angled female recess. 

3. ■ The sampling device of Claim 1, wherein the housing comprises a resilient 
portion having a protuberance thereon for engaging at least one recess in the lancet 
cartridge to index advancement of the lancet cartridge within the housing. 

4. A device for sampling a body fluid, said device comprising a housing having an 
opening therein, a lancet, a drive mechanism within.the housing for propelling the lancet 
along a lancing path, from a retracted position fully within the lancet cartridge to an 
extended position wherein at least a tip portion of the lancet projects through the 
opening in the housing, and a dampening fin adjacent the opening for dampening the 
motion of the lancet upon contact of the lancet against the dampening fin in the 
extended position. 

5. The sampling device of Claim 4, wherein the housing further comprises a pair of 
flanges positioned on opposite sides of the opening, said flanges having inwardly 
inclined faces for guiding the lancet along the lancing path. 
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6. A device for sampling a body fluid, said device comprising a housing and a 
lance, cartridge removably installed within .he housing, said housing comprising an 
•nterna, she*, and said lancet cartridge comprising a, least one hook, said a, leas, one 

mTt,"T 9 ln,ema ' She,f ° f me h ° U ^ t0 ° Pe "^ ° f ^ ho Usi n g wh.n 

H T 96 " jn 3 firS " ^ ^ * " -leasing the interna, 

shelfofthe housing to permit opening of the housing when the lancet cartridge 
second position. d 

7 A device for sampling a body fluid, said device comprising a housing and a 
plurahtyof lancets contained within said housing, said plurality of tancets being 
interconnected by a flexible web. 

.8. The sampling device of Claim 7. further comprising a plurality of alignment tabs 
each aliment tab associa^^^ - 
wherem the housing comprises a channel in which the alignment tabs are received 
• a ■ The sampling device of Claim 8. wherein the plurality of ,ancet S are arranged* a 
generally crrcular array, and wherein the channel comprises a ring-shaped channel 
port.on and an extension channe. portion extending radia.ly from the ring-shaped 
channel portion. 

10. A device for sampling a body fluid, said device comprising: 
a housing having an arm with a wedge-shaped profile; 

the b rT ' anCet ' e3Ch haVin9 3 b<>dy POrti ° n ' 3 Sha * e«*»«»9 ^ 
the body port,on. and an endcap covering the sharp tip; and 

an advancing mechanism for advancing the a, teas, one lancet into contact with 
the arm of the housing to drive the wedge-shaped profile between the body portion of 
the lancet and the endcap. and thereby separate the endcap from the body portion of 
the lancet. 
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11. The sampling device of Claim 10, wherein the arm further comprises a ramp, 
and wherein the advancing mechanism drives the separated endcap along the ramp 
and into a well for retaining the endcap. 

12. A lancet cassette for removable installation within a sampling devibe, said lancet 
cassette comprising a plurality of lancets and a flexible web interconnecting the plurality 
of lancets. 

13. The lancet cassette of Claim 12, wherein the plurality of lancets are arranged in 
a circular array with sharp lancet tips thereof oriented radially outwardly. 

14. The lancet cassette of Claim 13, further comprising a plurality of alignment tabs, 
each alignment tab attached to an inner end of a respective one of the plurality of 
lancets. 

15. The lancet cassette of Claim 14, wherein the plurality of lancets are positioned 
on an annular carrier disk having a central opening through which the plurality of 
alignment tabs project. 

16. . The lancet cassette of Claim 12, further comprising at least one hook for 
engagement with an anti-tamper shelf portion of this sampling device. 

17. The lancet cassette of Claim 12, wherein each lancet comprises a removable 
protective endcap, and wherein the lancet cassette further comprises a well for 
receiving and retaining the endcap out of a path of travel of the lancet upon removal 
from the lancet. 

18. The lancet cassette of Claim 12, further comprising a lower face having surface 
features for engaging an advancing mechanism of the sampling device. 

19. The lancet cassette of Claim 1 2, further comprising an outer circumferential rim 
having a plurality of detents formed therein for indexing engagement with a cooperating 
protuberance of the sampling device. 
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20. A device for sampling a body fluid, said device comprising: 

an outer housing having «rs, and second portions hingedly connect ,o on 
another, an opening, and an arm having a wedge-shaped orL 
fromone 0 f t h efirslandseco ^ portjon 9 s; " **** "ward* 

cassette comprising a polity of lancets arranged ,n a circular ar av ? n 
.-nlerconnectingthepiuralityof,^ 

a drive mechanism within the housing for propelling an active fan 
-ancing path, from a retracted position fully within th Jce^d f ' 

positionwhereinatleastatipporlionoftheactive,™ 

in the housing; and e ' anCe ' P f0 J ec,s <^ough the opening 

an advancing mechanism for sequentially advancino each nf.K , " 
; lancets into an active position in th.h • Vanc,n 9 ea ch of the plurality of . 
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